Federal Aviation
Administration

Environmental Assessment for the
Space Coast Air and Spaceport, City of
Titusville, Brevard County, Florida

April 2020

This Environmental Assessment becomes a Federal Document when evaluated, signed and
dated by the responsible FAA official.



Final Environmental Assessment for Space Coast Air and Spaceport
Titusville, Florida

AGENCY: Federal Aviation Administration (FAA)

DEPARTMENT OF TRANSPORTATION, FEDERAL AVIATION ADMINISTRATION: The Titusville-Cocoa
Airport Authority (TCAA) has applied for a Launch Site Operator License to operate a commercial space
launch site at Space Coast Regional Airport (TIX), called Space Coast Air and Spaceport. TCAA would offer
the site for the launch and landing of horizontal take-off and horizontal-landing reusable launch vehicles.
Under the Proposed Action addressed in the Environmental Assessment (EA), the FAA would: (1) Issue a
Launch Site Operator License to TCAA for the operation of a commercial space launch site at TIX; and (2)
provide unconditional approval of the portion of the Airport Layout Plan (ALP) that shows the designation
of a launch site boundary and existing and planned spaceport infrastructure. This Draft EA evaluates the
potential direct, indirect, and cumulative environmental effects that may result from the Proposed Action.

PUBLIC REVIEW PROCESS: The FAA released the Draft EA for a 30-day review and held a public meeting
in Titusville, FL. The FAA provided public notice of the availability of the Draft EA through the Federal
Register and the FAA website. An electronic version of the Draft EA was made available on the FAA's
website. The FAA has considered all comments received on the Draft EA in preparing this Final EA.

CONTACT INFORMATION: Questions regarding the Final EA can be submitted to
Ms. Stacey Zee, Environmental Protection Specialist, Federal Aviation Administration,
800 Independence Ave, SW, Washington, DC 20591; email stacey.zee @faa.gov.

This EA becomes a federal document when evaluated, signed, and dated by the responsible FAA official.

Date: AP"“ (S, 2010

L@Aﬂ’“‘/\(

Daniel P. Murray
Manager, Safety Authorization Division




DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration
Office of Commercial Space Transportation

Finding of No Significant Impact
for
Environmental Assessment for the Space Coast Air and Spaceport,
City of Titusville, Brevard County, Florida

Summary

The Federal Aviation Administration (FAA) prepared the attached Final Environmental Assessment (EA)
to analyze the potential environmental impacts of issuing a launch site operator license to the Titusville-
Cocoa Airport Authority (TCAA) to operate a commercial space launch site at Space Coast Regional
Airport (TIX) in the northern half of Brevard County, Florida. The EA was prepared in accordance with
the National Environmental Policy Act of 1969, as amended (NEPA; 42 United States Code [U.S.C.] §
4321 et seq.); Council on Environmental Quality NEPA implementing regulations (40 Code of Federal
Regulations [CFR] parts 1500 to 1508); FAA Order 5050.4B, National Environmental Policy Act (NEPA)
Implementing Instructions for Airport Actions; and FAA Order 1050.1F, Environmental Impacts: Policies

and Procedures.

After reviewing and analyzing available data and information on existing conditions and potential
impacts, the FAA has determined that the Proposed Action would not significantly affect the quality of
the human environment. Therefore, the preparation of an Environmental Impact Statement is not
required, and the FAA is issuing this Finding of No Significant Impact (FONSI). The FAA has made this
determination in accordance with applicable environmental laws and FAA regulations. The Final EA is

incorporated by reference and is attached to this FONSI.

For any questions contact:

Stacey M. Zee, Environmental Specialist, Federal Aviation Administration, 800 Independence Ave. SW,
Suite 325, Washington, DC 20591, Stacey.Zee@faa.gov, (202) 267-9305



mailto:Stacey.Zee@faa.gov

Purpose and Need

The purpose and need are outlined in Section 1.4 of the EA.

Proposed Action

The proposed action is outlined in Section 2.1 of the EA.

Alternatives

Alternatives analyzed in detail in the EA include the Proposed Action and the No Action Alternative.
Under the No Action Alternative, the FAA would not issue a launch site operator license to TCAA for the
operation of a launch site at TIX. The No Action Alternative would not introduce RLV operations at TIX
and would therefore not result in changes to the human environment. It should be noted that ongoing
aviation growth at TIX would continue and that future operational conditions could differ from existing

conditions. The No Action Alternative would not meet the stated purpose and need.

Environmental Impacts

The potential environmental impacts from the Proposed Action and No Action Alternative were
evaluated in the attached Final EA for each environmental impact category identified in FAA Order
1050.1F. Chapter 3 of the Final EA describes the affected environment and regulatory setting and
identifies Visual Effects and Wild and Scenic Rivers and two impact categories are not analyzed in detail.
Chapter 4 of the Final EA analyzes the potential environmental impacts and documents the finding that
no significant environmental impacts would result from the Proposed Action. In addition, Chapter 4

addresses the requirements of special purpose laws, regulations, and executive orders.

A summary of the documented findings for each impact category, including requisite findings with

respect to relevant special purpose laws, regulations, and executive orders, follows:

e Air Quality, Final EA Section 4.2. Temporary, construction-related air emissions, including
Greenhouse Gas (GHG) emissions, would primarily be associated with the exhaust from vehicles
and other equipment. Temporary construction-related air quality impacts, including a

temporary increase in GHG emissions, would not be significant.

Operation of RLVs would cause criteria air pollutant (CAP) and hazardous air pollutant (HAP)

emissions within the troposphere and stratosphere. CAP and HAP emissions from support



equipment operations would also occur. When compared to a No Action Alternative, the
Proposed Action’s emissions from RLV operations at TIX would not result in a significant air

quality impact.

Implementation of the Proposed Action may also have indirect air quality impacts through an
increase of vehicle use; however, it would not significantly affect the area’s air quality or the

County’s attainment status for any of the six criteria pollutants.

Biological Resources (including Fish, Wildlife, and Plants), Final EA Section 4.3. There is no
significant impact to Biological Resources. The Proposed Action would not result in significant

impacts on plants.

Some wildlife (e.g., small mammals or reptiles) would likely be displaced from the construction
Region of Influence (ROI). However, no significant impacts on general wildlife species are

expected.

The FAA determined the Proposed Action “may affect, but is not likely to adversely affect,” the
eastern indigo snake, the only Endangered Species Act-listed species effected by the Proposed
Action. The United States (U.S.) Fish and Wildlife Service (USFWS) concurred with the FAA’s
effect determination for the eastern indigo snake and stated that implementation of the
“Standard Protection Measures for the Eastern Indigo Snake” would ensure no adverse effects

to this species.

No impacts to bald eagles from construction or RLV launches are anticipated, as all documented
nests are located further from the construction and operational ROIs than the minimum USFWS
recommendation. Migratory birds could nest within the construction ROI. If construction is
conducted during the April 1 to August 31 breeding season, pre-construction nesting surveys
would be conducted to ensure that the Proposed Action would not result in significant impacts

on migratory birds.

The operational ROI extends over habitats for marine mammals and fish in the Indian River and
the Atlantic Ocean. Given that little sound is transmitted between the air-water interface,

operational noise, including sonic booms, would have no effect on marine mammals and fish.

No state-protected species would be significantly impacted by the Proposed Action. Gopher
tortoise burrows would be excavated, and tortoises relocated under a Gopher Tortoise

Conservation Permit to avoid adverse effects to this species.
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Climate, Final EA Section 4.4. The Proposed Action would directly and indirectly produce GHG
emissions; however, these emissions would be extremely small compared to the total GHG

emissions generated in the U.S and the impact would be minimal.

Coastal Resources, Final EA Section 4.5. The final review of the Proposed Action's consistency
with respect to the Florida Coastal Management Program (FCMP) will be conducted after
completion of the EA during the Environmental Resource Permitting phase of the project. Based
on the Florida Department of Environmental Protection’s preliminary determination that the
Proposed Action would be consistent with the FCMP, no significant impacts to coastal resources

are anticipated.

Department of Transportation Act, Section 4(f), Final EA Section 4.6. The Proposed Action
would not result in a physical use of any Section 4(f) properties. The 2018 and 2023 Proposed
Action day-night average sound level (DNL) 65 decibel (dB) noise contours overlap property
within the Enchanted Forest Sanctuary, a Section 4(f) resource. However, noise exposure levels
would remain below DNL 70 dB throughout the Sanctuary, therefore noise levels would not be
significant. The other Section 4(f) resources within the vicinity of TIX would not be directly
affected by construction and are not located within the area overlapped by DNL noise contours.

Therefore, the Proposed Action would not result in significant impacts to Section 4(f) resources.

Farmlands, Final EA Section 4.7. Construction of spaceport infrastructure would occur on soils
designated by the Natural Resources Conservation Service as farmland soils of unique
importance. Based on the results from the completion of Form AD-1006, the total combined
score for the area that would be converted or directly impacted by the Proposed Action was 60
points, which is far below the significance threshold of 200 and 260 points. Therefore, the

Proposed Action would not result in significant farmland impacts.

Hazardous Materials, Solid Waste, and Pollution Prevention, Final EA Section 4.8. The impacts
from Hazards Materials, Solid Waste and Pollution Prevention would not be significant.
Construction under the Proposed Action would not significantly increase the quantities of
hazardous materials at TIX but may generate some hazardous waste which will not exceed local

capacities.

Operational activities associated with the Proposed Action would result in an increase in

guantities and types of hazardous materials used at TIX. This increase would be primarily due to



the use of propellants and oxidizers related to RLV operations. No new fuel farms and/or onsite
storage tanks would be required under the Proposed Action. Fuels and oxidizers would be
stored and used in compliance with Title 14 CFR §420.65-70 for solid and liquid propellants.

Unused liquid fuels or oxidizers in the tanker trucks would be returned to the distributor.

Under the Proposed Action, the TCAA would implement measures to ensure hazardous
materials and wastes are handled, stored, and used in compliance with Federal, state, and local

regulations.

Historical, Architectural, Archeological, and Cultural Resources, Final EA Section 4.9. There are
no significant historical or archaeological resources in the Area of Potential Effect, therefore, no
impacts to historical, architectural, archeological and cultural resources are expected as a result

of the Proposed Action.

Land Use, Final EA Section 4.10. The Proposed Action would not result in any disruptions to
surrounding communities and would be consistent with the current land uses at and in the
vicinity of TIX. While operations at TIX would increase over existing conditions, the Proposed
Action would not result in a change in the existing land use at and in the vicinity of TIX.

Therefore, there would be no significant land use impacts.

Natural Resources and Energy Supply, Final EA Section 4.11. Energy demands for lighting
facilities, construction, and operation would be minor. Some water would be used for
construction and operation; however, the City’s Water Resources Department has indicated that
there is both adequate water and sewer capacity to handle anticipated growth. Therefore, no

impacts to natural resources and energy supply are expected as a result of the Proposed Action.

Noise and Noise-Compatible Land Use, Final EA Section 4.12. It is not anticipated that
construction would occur close enough to residential areas or sensitive receptors to cause
disturbances. However, specific measures could be considered during construction to further
reduce noise, including limiting the time of day heavy equipment can be operated, or ensuring

that equipment is shut off when not in use.

The noise impacts from potential sonic booms modeled DNL levels are much less than the DNL
65 dBA noise exposure criteria. Therefore, the Proposed Action will not result in significant noise

impacts.



e Socioeconomics, Environmental Justice, and Children’s Environmental Health and Safety Risks,
Final EA Section 4.13. Construction and operation are expected to have limited impacts on
population, employment, and housing in the area of the Proposed Action. Minor impacts on the
surrounding area would likely be due to a minor increase in employment and the associated
increase in traffic. No impact is anticipated in any environmental resource category for

environmental justice or children’s environmental health and safety risks.

e Water Resources (including Wetlands, Floodplains, Surface Waters, and Groundwater), Final
EA Section 4.14. The Proposed Action would avoid direct impacts to wetlands, and indirect
impacts would be expected to be avoided or minor. If all appropriate permits are obtained,
construction is not expected to impact surface waters. Because the Proposed Action would be
unlikely to result in increased probability of loss of human life from flooding, would be unlikely
to result in flood-related property damage, and would not result in notable impacts to natural
and beneficial floodplain values, FAA concludes that no significant floodplain encroachment

would result from the Proposed Action.

Chapter 5 of the Final EA provides an analysis of the potential cumulative impacts of the Proposed
Action when added to other past, present, and reasonably foreseeable future actions. The FAA has
determined that the Proposed Action would not result in significant cumulative impacts in any

environmental impact category.

Finding

The FAA finding is based on a comparative examination of environmental impacts for each of the
alternatives studied during the environmental review process. The EA discloses the potential
environmental impacts for each of the alternatives and provides a full and fair discussion of those
impacts. There would be no significant impacts, including no significant cumulative impacts, to the

natural environment or surrounding population as a result of the Proposed Action.

The FAA believes the Proposed Action best fulfills the purpose and need identified in the Final EA. In
contrast, the No Action Alternative fails to meet the purpose and need identified in the Final EA. An FAA
decision to take the required actions and approvals is consistent with its statutory mission and policies
supported by the findings and conclusions reflected in the environmental documentation and this

FONSI.



After reviewing the Final EA and all its related materials, the undersigned has carefully considered the
FAA’s goals and objectives in relation to various aspects of the activities described in the Final EA,
including the purpose and need to be met, the alternative means of achieving them, the environmental

impacts of these alternatives, and the costs and benefits of achieving the stated purpose and need.

After careful and thorough consideration of the facts contained herein, the undersigned finds that the
proposed Federal action is consistent with existing national environmental policies and objectives as set
forth in Section 101 of NEPA and other applicable environmental requirements and will not significantly
affect the quality of the human environment or otherwise include any condition requiring consultation

pursuant to Section 102(2)(C) of NEPA.

APPROVED: WﬂW\O pATE: _ April (S, 2010

Daniel P. Murray,
Manager, Safety Authorization Division



Note to reader:

This Environmental Assessment analyzes potential operation of three reusable launch vehicles
(RLVs) at Space Coast Regional Airport: Concept X, Concept Y, and Concept Z. For various reasons
the Concept Y RLV was withdrawn from the Launch Site Operators License. However, Concept Y
was not removed from the Environmental Assessment as the Titusville-Cocoa Airport Authority
expressed a desire to allow planning and assessment of a Concept Y RLV to remain in the
Environmental Assessment because there remains a possibility that a Concept Y RLV could
become a more viable option in the future. Correspondence reflecting this is included in
Appendix A of this Environmental Assessment.
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INTRODUCTION

CHAPTER 1

1.1 INTRODUCTION

Space Coast Regional Airport (TIX) is a General Aviation (GA) airport located within the southern
limits of the City of Titusville, in the northern half of Brevard County, Florida (Figure 1-1). TIX is

owned and operated by Titusville-Cocoa Airport Authority (TCAA). TCAA proposes to construct

new infrastructure and facilities to operate the Space Coast Air and Spaceport, a commercial

space launch site at TIX for the launch and landing of horizontal take-off and horizontal-landing

reusable launch vehicles (RLVs). To operate a commercial space launch site, TCAA must obtain a

launch site operator license from the Federal Aviation Administration (FAA). Under the Proposed

Action addressed in this Environmental Assessment (EA), the FAA would:

(1) Issue a launch site operator license to TCAA for the operation of a commercial space

launch site at TIX; and,

(2) Provide unconditional approval® of the portion of the Airport Layout Plan (ALP) that shows

the designation of a launch site boundary and existing and planned spaceport infrastructure,

including the following:

Construction of a 400,000 square-foot RLV development and production hangar
complex with oxidizer (nitrous oxide [N2O] and liquid oxygen [LOX]) and rocket fuel
(Rocket Propellant 1 [RP-1]) tanker truck storage areas between the northwest side
of Taxiway D and Perimeter Road;

Construction of a 400,000 square-foot apron between the proposed new hangar and
Taxiway D;

Construction of a 350,000 square-foot parking lot adjacent to the northwest side of
the proposed new hangar;

Construction of a 53,000 square-foot loading area adjacent to the west side of the
proposed new hangar;

Construction of 2,000 linear feet of access roads and drives to connect the proposed
new parking area to Perimeter Road;

Construction of a 10,000 square-foot oxidizer loading area located approximately
1,450 feet southwest of the approach end of Runway 36;

1 Unconditional ALP approval means that environmental review has been completed and the Airport Sponsor is
authorized to begin developing the project. (FAA Order 5050.4B, Paragraph 202(c)(2)). Conditional ALP approval
means that the FAA has not completed the environmental review process and the Airport Sponsor is not yet
authorized to begin development. (FAA Order 5050.4B, Paragraph 202(c)(1)).
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INTRODUCTION

e Construction of a 1,930-linear-foot taxiway to connect the oxidizer loading area to the
south end of Runway 36; and
e Construction of a 7,270-linear-foot realignment of Perimeter Road.

Additional information on the Proposed Action is provided in Chapter 2.

Construction of the spaceport infrastructure is expected to start in 2020, pending completion of
this environmental review and issuance of required construction permits. For this analysis, it was
assumed the earliest RLV operations would start in 2020, assuming construction is completed in
2020 and a launch vehicle operator receives an FAA license to conduct commercial space launch
operations at TIX. No operator has been identified at this time.

The Proposed Action is subject to environmental review under the National Environmental Policy
Act (NEPA) of 1969 as amended (42 United States Code [U.S.C.] §4321, et seq.). The FAA is the
lead Federal agency and is preparing this EA in accordance with NEPA, Council on Environmental
Quality (CEQ) Regulations for Implementing the Procedural Provisions of NEPA (40 Code of
Federal Regulations [CFR] Parts 1500—1508); FAA Order 1050.1F, Environmental Impacts: Policies
and Procedures; and FAA Order 5050.4B, NEPA Implementing Instructions for Airport Actions. The
National Aeronautics and Space Administration (NASA) and the U.S. Air Force (USAF) are
cooperating agencies on this EA. NASA and USAF provide special expertise with respect to
potential environmental impacts from space launches and the operation of a launch site.

This EA evaluates the potential direct, indirect, and cumulative environmental effects that would
result from the Proposed Action and reasonable alternatives, including the No Action Alternative.
The successful completion of the environmental review process does not guarantee that the FAA
would issue a launch site operator license to TCAA, nor does completion of the NEPA process
guarantee the FAA would provide unconditional ALP approval. The project must also meet all FAA
safety, risk, and financial responsibility requirements per 14 CFR Part 400 and not adversely affect
the safety, utility, or efficiency of the airport per 49 U.S.C. § 47107(a)(16).

Additional environmental analysis will be required for future vehicle operators. When a launch
operator applies to the FAA for a license to operate at TIX, the FAA will develop a new or
supplemental EA that will include a public notification and review period. If the FAA grants a
launch site operator license to TCAA for the operation of TIX, it in no way ensures or guarantees
that the FAA would grant a subsequent license to an operator of a vehicle at the site.

Space Coast Air and Spaceport Environmental Assessment 1-3



1.2

INTRODUCTION

BACKGROUND

With the retirement of NASA’s space shuttle program in 2011 and the increasing focus on the

privatization of the space industry in the United States, the need for licensed spaceports to serve

the commercial space industry is growing. A number of companies are researching, developing,

and testing launch vehicles with the goal of providing opportunities for space tourism and

carrying commercial and government payloads to suborbital altitudes. An FAA launch site

operator license would enable TCAA to offer TIX as a site for commercial space launch vehicle

operators to conduct launches of horizontal RLVs.

1.2.1 Airport Designation

TIX holds a Class IV Airport Operating Certificate under 14 CFR Part 139, and as part of the
National Plan of Integrated Airport System and based on current activity levels, is
designated a General Aviation (GA) airport of regional significance.? The GA category is
comprised of the largest number of airports in the U.S. system? and includes, but is not
limited to, flight training, time-sensitive air cargo services, business travel, emergency
medical services, aerial firefighting, law enforcement and border control, agricultural
functions, and scheduled services.* At TIX, GA services include flight training, helicopter
flight training, aircraft fueling services, aircraft rentals, aerial tours/sightseeing services,
and major aircraft frame repair.

1.2.2 Aviation Activity Forecasts

Aviation activity forecasts were developed for the non-RLV activity that is anticipated at
TIX between 2015 and 2023 (Table 1.1). The total operations numbers were obtained
from the FAA’s Operational Network® database and the breakdown of operations by
aircraft type was determined by reviewing FAA Traffic Flow Management System Counts
percentages and previous forecasting efforts for TIX. The forecasts were developed for
the ALP update and were subsequently used in this EA’s noise analysis. Total operations
are forecast to increase from 108,872 in 2015 to 113,012 by 2023.

2 FAA, National Plan of Integrated Airport System, 2013-2017,
https://www.faa.gov/airports/planning capacity/npias/reports/historical/media/2013/npias2013Narrative.pdf

(March 10, 2019).

3 FAA, “Airport Categories”, http://www.faa.gov/airports/planning capacity/passenger allcargo stats/categories/
November 23, 2018 (March 10, 2019).

4 FAA, General Aviation Airports: A National Asset, May 2012, pp. 4-5,

http://www.faa.gov/airports/planning capacity/ga study/media/2012AssetReport.pdf, May 2012 (March 10,

2019).

5 FAA Operations & Performance Data, https://aspm.faa.gov/ (March 10, 2019).
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1.2.3 Existing Facilities

TIX is situated on approximately 1,100 acres, located five miles south of downtown
Titusville. The airfield is located approximately six miles east of Interstate 95, one mile
west of U.S. Highway 1, and is five miles from the NASA John F. Kennedy Space Center.
On-airport access is provided by TCAA Road, Golden Knights Boulevard, and Perimeter
Road to the east and Challenger Avenue to the southwest (Figure 1-1).

Table 1.1
Forecast of Non-RLV Operations by Aircraft Type (2015-2023)
Year Total SE Piston | ME Piston | Turboprop Jet Helicopter | Military
2015 | 108,872 51,093 17,030 398 702 39,194 455
2018 | 110,389 51,274 17,091 405 783 40,381 455
2023 | 113,012 51,570 17,190 417 939 42,441 455

Sources: Michael Baker International, 2015; FAA Traffic Flow Management System Counts, 2015; FAA TAF, 2015; FAA
ETMSC, 2015; FAA OPSNET, 2015

The towered airfield includes Runway 18-36, which is 7,319 feet long and 150 feet wide,
and Runway 9-27, which is 5,000 feet long and 100 feet wide (Table 1.2). Runway 18-36
has an Airport Reference Code of C-lll, which means that it can accommodate aircraft with
approach speeds of less than 141 knots and with maximum tail heights less than 45 feet
and wingspans less than 118 feet. Runway 9-27 has an Airport Reference Code of C-ll and
can accommodate aircraft with approach speeds of less than 141 knots and with
maximum tail heights less than 30 feet and wingspans less than 79 feet.

The airfield is divided into three general areas:
e Eastside —the area located east of Runway 18-36;

e Southwest side — the area located south of Runway 9-27 and west of Runway 18-
36; and

e Northwest side — the area located north of Runway 9-27 and west of Runway 18-
36 (Figure 1-2).
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Table 1.2
TIX Existing Facilities

Facility Runway 18-36 Runway 9-27
Runway Length 7,319 Feet 5,000 Feet
Runway Width 150 Feet 100 Feet
Airport Reference Code C-ll C-1l

Critical Aircraft

B727-200/MD-
87/Bombardier Global
Express

Grumman Gulfstream Il

Approach Category

Non Precision Runway 18
Precision Runway 36

Non Precision Runways 9
and 27

Space Coast Air and Spaceport Environmental Assessment
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Figure 1-2 Existing Airfield Facilities
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The east side of the airfield is highly active and includes a wide array of facilities, such as
Valiant Air Command aircraft museum; the world’s largest civilian helicopter training
school; the TIX Airport Traffic Control Tower (ATCT); an administration building that
houses a fixed-base operator’s office and service counter and the TCAA offices; two
30,000-gallon above ground fuel tanks, one containing Jet A and the other containing
100LL Avgas; a helicopter maintenance facility; numerous hangars and 70 T-hangar units;
and the TIX maintenance facility (Figure 1-2).

A majority of the development on the southwest side of the airfield is related to the
second full-service fixed-based operator. There are several buildings, hangars, ramp
areas, and subtenants that occupy the southwest side of the airfield, as well as two
12,000-gallon above ground fuel tanks, one containing Jet A fuel and the other containing
100LL Avgas.

Currently, there are no aviation or non-aviation related facilities constructed on the
northwest side of TIX.

1.2.4 RLVs
TCAA is applying to the FAA for a launch site operator license for TIX.

Three vehicles are currently analyzed in this EA:

e Concept X RLVs, which take off and land on a runway using jet engines like an
airplane but, after reaching suitable airspace, transition to rocket engine power to
achieve suborbital flight altitudes;

e Concept Y RLVs, which take off under rocket engine power and then make an
unpowered, gliding landing on a runway ; and,

e Concept Z Launch System, which is a two-part launch system that uses a separate
carrier aircraft during takeoff. Once the carrier aircraft reaches suitable airspace,
the rocket detaches from the carrier aircraft and rocket engines are ignited. The
carrier aircraft would return to the launch site and land under jet engine power.
After completion of the rocket-powered phase of flight, the rocket would make an
unpowered, gliding landing on a runway.

While this EA discusses three concept RLVs, only Concept X and Concept Z are included in
TCAA’s license application. The Concept Y RLV is not a viable option for operation at TIX
at this time.

Space Coast Air and Spaceport Environmental Assessment 1-8
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ROLE OF THE FAA

As authorized by Executive Order (EQ) 12465, Commercial Expendable Launch Vehicle Activities
(49 Federal Register 7099, 3 CFR, 1984 Comp., p. 163), and chapter 509 of Title 51 of the U.S.
Code, the FAA Office of Commercial Space Transportation licenses and regulates U.S.

commercial space launch and reentry activity, as well as the operation of non-federal launch

and reentry sites. The FAA Office of Commercial Space Transportation’s mission is to ensure

protection of the public, property, and the national security and foreign policy interests of the

United States during commercial launch or reentry activities, and to encourage, facilitate, and

promote U.S. commercial space transportation.

Pursuant to 49 U.S.C. § 47107(a)(16), the FAA Administrator (under authority delegated from the
Secretary of Transportation) must approve any revision or modification to an ALP before the

revision or modification takes effect. The Administrator’s approval reflects a determination that

the proposed alterations to the airport, reflected on the ALP revision or modification, do not

adversely affect the safety, utility, or efficiency of the airport.

1.3.1 FAA Licenses and Permits

A license to operate a launch site authorizes a licensee to offer its launch site to a launch
operator for each launch point and launch vehicle type identified in the license application
and upon which the licensing determination is based. A launch site operator license
remains in effect for five years from the date of issuance unless surrendered, suspended,
or revoked before the expiration of the term and is renewable upon application by the
licensee (14 CFR Part 420.43).

The FAA issues separate licenses for operation of launch vehicles. Therefore, potential
launch operators would need to obtain individual launch licenses from the FAA before
launching from TIX.

The FAA issues launch licenses for the operation of RLVs (14 CFR Part 431). An RLV
Operator license is valid for a two-year renewable term and authorizes a licensee to
launch and reenter, or otherwise land, any of a designated family of RLVs within
authorized parameters, including launch sites and trajectories, transporting specified
classes of payloads to any reentry site or other location designated in the license. A
licensee can renew its license by submitting an application to the FAA at least 90 days
before the license expires. An RLV mission-specific license authorizes a licensee to launch
and reenter, or otherwise land, one model or type of RLV from a launch site approved for
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the mission to a reentry site or other location approved for the mission. An RLV mission-
specific license expires upon completion of all activities authorized by the license or the
expiration date stated in the license, whichever occurs first.

1.3.2 Airport Layout Plan
An ALP is an FAA-approved drawing or series of drawings that depicts both existing
facilities and planned development for an airport. The ALP must depict the following:
e Boundaries and proposed additions to all areas owned or controlled by the
sponsor for airport purposes;
e The location and nature of existing and proposed airport facilities and structures;
and
e The location on the airport of existing and proposed non-aviation areas and
improvements.

The Federal actions for this EA include the unconditional approval of a modification to the
ALP to reflect the launch site boundary and existing and planned spaceport infrastructure,
as described in Section 1.1.

1.3.3 Letter of Agreement

As a component of the launch site operator license application process, TCAA would enter
into a Letter of Agreement with all appropriate Air Traffic Control facilities to establish
procedures for the issuance of a Notice to Airmen prior to a launch and for closing of air
routes during the launch window and other such measures as the FAA Air Traffic Control
office deems necessary to protect public health and safety. The FAA Air Traffic
Organization would participate in and provide inputs to the process of determining flight
corridors and RLV operating areas, along with the FAA Office of Commercial Space
Transportation, the U.S. Air Force Eastern Range and affected military air traffic control
agencies, and spaceport airspace users.

PURPOSE AND NEED

The purpose of TCAA’s proposal to operate a commercial space launch site is to allow
TCAA to offer TIX as a launch site for commercial space launch operations involving
horizontally launched RLVs. TCAA’s need for the proposed commercial space launch site
is to boost the local economy, which has been negatively impacted by the termination of
the Space Shuttle program.
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1.5 AIRSPACE AND AIRPORTS

Controlled airspace is airspace of defined dimensions in which air traffic control service is
provided to aircraft operating under both instrument flight rules (IFR) or visual flight rules (VFR).
TIX is centered in Class D airspace established from the surface to 1,900 feet above ground level.
The Federal Contract Air Traffic Control Tower at TIX provides VFR air traffic control service during
the hours that Class D airspace is effective. In addition, TIX underlies busy IFR airways and IFR jet
routes. Launching an RLV on a suborbital trajectory involves a flight path that has the potential
to conflict with established aircraft traffic airways and routes. Airspace would be cleared for
departure and return using existing Air Traffic Control procedures. Coordination would be
required with entities including the TIX Tower, FAA Eastern Service Area, Miami Air Route Traffic
Control Center, FAA Orlando Terminal Radar Approach Control Facilities, and the USAF Eastern
Test Range to establish RLV departure/arrival procedures and an RLV Operating Area.

1.6 PUBLICINVOLVEMENT

The FAA released the Draft EA for public review in December 2019 and held a public meeting on
January 8, 2020 at the Ralph Poppell Airport Administration Building at Space Coast Regional
Airport in Titusville, FL.

A number of agencies and Native American Tribes were contacted regarding the preparation of
this EA. Appendix B lists the agencies and tribes consulted and includes copies of correspondence
with these agencies.

When a launch operator applies to the FAA to operate from TIX, the FAA will prepare a new or
supplemental EA that will include public notification and review period. The FAA generated a
distribution list as part of the development of this EA. The distribution list includes all public
meeting attendees and commenters on the EA. The FAA will use this list as an initial notification
list for future environmental reviews once a launch operator proposes to operate from the site.

1.7 OTHER ENVIRONMENTAL REQUIREMENTS

In addition to NEPA, other laws, regulations, permits, and licenses may be applicable to the
Proposed Action. Specifically, the Proposed Action may require any or all of the following or other
environmental approvals:
e A Standard Dredge and Fill permit from the U.S. Army Corps of Engineers (USACE)
pursuant to Section 404 of the Clean Water Act;
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e An Individual Environmental Resource Permit from the St. Johns River Water
Management District;

e A National Pollutant Discharge Elimination System (NPDES) Permit for a Large
Construction Site from the Florida Department of Environmental Protection (FDEP);

e A Gopher Tortoise Conservation Permit from the Florida Fish and Wildlife Conservation
Commission (FFWCC);

e A City of Titusville Stormwater Management Permit; and

e A City of Titusville Floodplain Development Permit.
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CHAPTER 2

PROPOSED ACTION AND ALTERNATIVES

2.1 PROPOSED ACTION

TCAA is proposing to operate a commercial space launch site at TIX in Brevard County, Florida,
and to offer the site for the operation of horizontally launched and horizontally landed suborbital
RLVs. Under the Proposed Action, the FAA would:
e issue a launch site operator license to TCAA to operate a commercial launch site at TIX;
and
e unconditionally approve to the updated ALP that shows the designation of the launch site
boundary and existing and planned launch site infrastructure.

A launch site operator license is valid for five years and can be renewed upon request. The
estimated timeframe for the Proposed Action is 2020 through 2025.

Additional information on licenses is available in Section 1.3.1.

TCAA does not have an agreement with a launch operator at this time. However, future licensed
launch activities at TIX could include the operation of horizontal RLVs that carry space flight
participants, scientific experiments, or other payloads. The maximum number of annual launch
operations would be 50. The maximum number of launches from 2020 through 2025 would not
exceed 250 launches.

Operation of a commercial space launch site would require construction of the following:

e A 400,000 square-foot RLV development and production hangar complex with concrete
oxidizer (N20 and LOX) and rocket fuel (RP-1) tanker truck storage areas between the
northwest side of Taxiway D and Perimeter Road;

e A 400,000 square-foot concrete apron between the proposed new hangar and Taxiway
D;

e A 350,000 square-foot asphalt parking lot adjacent to the northwest side of the proposed
new hangar;

Space Coast Air and Spaceport Environmental Assessment 2-1



PROPOSED ACTION AND ALTERNATIVES

e A stormwater treatment facility adjacent to the parking lot sized to treat stormwater
runoff from the proposed new development areas;

e A 53,000 square-foot concrete loading area adjacent to the west side of the proposed
new hangar;

e 2,000 linear feet of asphalt access roads and drives to connect the proposed new parking
area to Perimeter Road;

e Fencing around the RLV facilities to secure the airside areas of TIX;

e A 10,000 square-foot concrete oxidizer loading area located approximately 1,450 feet
southwest of the approach end of Runway 36;

e A 1,930-linear-foot asphalt taxiway to connect the oxidizer loading area to the south end
of Runway 36; and,

e 7,270-linear-foot asphalt realignment of Perimeter Road (Figure 2-1A and Figure 2-1B).

The following sections detail the operational requirements and characteristics of the proposed
concept RLVs and the proposed infrastructure.

211 Horizontal Takeoff and Landing Vehicles

TCAA has identified three types of suborbital, horizontally launched and landed RLVs that
could launch from TIX: Concepts X, Y, and Z. The proposed RLVs would not require runway
lengths greater than the existing 7,319-foot runway at TIX.

2.1.1.1 Concept X RLV

Concept X vehicles take off and land using jet
engines, but after reaching an altitude of
approximately 40,000 to 55,000 feet, transition
to rocket engine power. In 2012, Rocket Crafters
Incorporated announced plans to design and
manufacture hybrid rocket propulsion products
and dual propulsion flight vehicles at TIX. Its
approximate dimensions include a length of 45
feet, a 29-foot wingspan, and a height of 12 feet.

It would take off using two turbofan jet engines <

that use Jet-A fuel. Its four hybrid rocket engines
Rocket Crafters Sidereus — Concept X

would use a solid fuel consisting of acrylonitrile Source: Rocket Crafters, August 2014

butadiene styrene (ABS) plastic and aluminum
and a liquid oxidizer such as N;O. The preliminary estimate of gross liftoff weight is 48,000
pounds.
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Figure 2-1b Proposed Spaceport Operator Complex
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Total flight time per launch is estimated at less than one hour. Estimated maximum altitude is
reported to be 100 kilometers.*

2.1.1.2 Concept Y RLV

Concept Y vehicles take off under rocket engine
power and then glide to an unpowered landing
on a runway. An example of a Concept Y RLV is
the XCOR Lynx Mark 1.2 The Lynx uses rocket
engines fueled with RP-1 and uses LOX for

oxidizer. This suborbital RLV is designed to carry

one pilot and one space flight participant. The XCOI% LYnx _ Concept Y

Lynx Mark | is approximately 28 feet long, 10 feet Source: XCOR, April 2012

high, and has a 27-foot wingspan.3 Total mass of

the vehicle is reported as 10,692 pounds.? The Lynx’s rocket engines provide a total thrust
of 11,600 pounds of force and the flight duration is approximately 20 minutes.>

Pavement composition of Runway 18-36 would have to be evaluated for the Concept Y
RLV, because this vehicle takes off under rocket power. The existing surface is asphalt
concrete. The USAF has published several Engineering Technical Letters related to high
temperature exposure on pavements. Most of their research attempts to approach
protection of existing pavements and implementation of research to develop new heat-
resistant pavements. The research done has shown that conventional Portland cement
concrete experiences rapid deterioration at temperatures above 350 degrees Fahrenheit
(°F) and Portland cement concrete may break down immediately at temperatures above
500 °F. Most asphalt becomes liquid between 250 and 300 °F. Above 350 °F, the
hydrocarbons in asphalt binder burn off and it ages rapidly becoming very brittle.® Given
the sensitivity of both Portland cement concrete and asphalt concrete pavements to high
temperatures, further analysis of each proposed RLV must be done to ensure
compatibility of the RLV with existing pavements as the characteristics of the RLV and its
propulsion system will vary greatly depending on the concept and its design.

1 Rocket Crafters, August 6, 2014.

2 XCOR is no longer developing the Lynx launch vehicle, however the Lynx vehicle’s dimensions and propellants are
used in the EA to assess the potential impacts of the operation of a Concept Y vehicle. Upon receiving a license
application for a Concept Y vehicle, the FAA would compare the application with this EA to determine if it falls
within the scope of this EA or if supplemental environmental analysis is necessary.

3 RS&H, FAA Launch Site Operator License Application for Space Coast Air and Spaceport, May 2018.

4 FAA, Annual Compendium of Commercial Space Transportation: 2014,

http://www.faa.gov/about/office org/headquarters offices/ast/media/FAA Annual Compendium 2014.pdf,
February 2015, (March 4, 2019), p.53.

5 Ibid, p. 53.

5 Department of Defense, Engineering Technical Letter 14-4, August 18, 2014.
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2.1.1.3 Concept Z RLV

Concept Z RLVs are a two-part launch system that consists of a reusable carrier vehicle
and a mated rocket. The carrier vehicle carries the mated rocket to an altitude of
approximately 50,000 feet, where it would release the rocket and the rocket engines
would ignite. In this concept, the carrier vehicle is considered the first stage of the launch
system, and the mated rocket is considered the second stage (the two together comprise
the RLV). After completion of the rocket-powered phase of flight, the rocket glides to an
unpowered landing on the runway. Similar to Concept X, the Concept Z launch system
requires Jet A-fuel for the carrier vehicle. The rocket uses a hybrid motor powered by solid
fuel and a liquid oxidizer.

A representative Concept Z RLV is Virgin

Galactic’s SpaceShipTwo. SpaceShipTwo is
air-launched from a carrier vehicle, called
WhiteKnightTwo, at approximately 50,000
feet. WhiteKnightTwo, which uses Jet-A fuel,
is approximately 78 feet long, and has a

- —-:;4 ~
i

wingspan of 140 feet and a tail height of 26

Virgin Galactic — Concept Z
Source: Virgin Galactic, April 2012

feet.” SpaceShipTwo is approximately 60 feet
long with a wingspan of 27 feet and a tail
height of 18 feet (with feather down).
SpaceShipTwo’s hybrid rocket engine uses N>O as an oxidizer and an HTPB (hydroxyl-
terminated polybutadiene) solid fuel. SpaceShipTwo is reported to have a total thrust of
60,000 pounds of force.® The carrier vehicle and rocket would both be piloted. The flight
duration is approximately 51 minutes.

2.1.1.4 Reusable Launch Vehicle Requirements
TCAA proposes to offer TIX for horizontal launches of Concepts X, Y, and/or Z RLVs.
Specific details regarding the vehicle requirements are included in Table 2.1.

7 Virgin Galactic Human Spaceflight Vehicles Fact Sheet. February 2016.

8 FAA, Annual Compendium of Commercial Space Transportation: 2014,
http://www.faa.gov/about/office_org/headquarters offices/ast/media/FAA Annual Compendium 2014.pdf,
February 2015, (March 4, 2019), p.56.
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Table 2.1
Vehicle and Facility Requirements
RLV
Requirement
Concept X Concept Y Concept Z
Runway Length| 7,319 feet 7,000 feet 7,049 feet
Jet power = 8,800 pounds of | Rocket propellant = Carrier vehicle = max of
Jet-A fuel 2,100 pounds of RP-1 21,100 pounds of Jet-A
fuel; 5,300 pounds of fuel
Propellant Rocket propellant = 8,100 LOX oxidizer
pounds of ABS Rocket = 2,500 pounds of
plastic/aluminum fuel; 9,900 HTPB solid fuel; 13,000
pounds of N,O oxidizer pounds of N,O oxidizer
400,000 square-foot RLV manufacturing building/hangar; 400,000 square-foot
Hangar Space . . .
and apron; 53,000 square-foot loading area; 10,000 square-foot oxidizer loading area;
28,450 square foot liquid fuel storage area (tanker truck parking); 129,000 square-
Infrastructure L .
foot oxidizer storage area (tanker truck parking)
Notes: ABS = acrylonitrile butadiene styrene; HTPB = hydroxyl terminated polybutadiene; LOX = liquid
oxygen; N20 = nitrous oxide; RP-1 = Rocket Propellant 1
Sources: Rocket Crafters, August 6, 2014; XCOR, 2015; Virgin Galactic Human Spaceflight Vehicles Fact Sheet,
2016.

2.1.2 Operation of Horizontal Takeoff and Landing Vehicles

Proposed RLV horizontal takeoff and landing operations could begin in 2020 and continue
into 2025, which coincides with the 5-year launch site operator license duration. For the
purposes of this study, a maximum of 50 launch operations per year were assumed. These
50 launches could consist of one concept vehicle type (e.g., all Concept X launches) or a
combination of each concept type. However, the total number of launches per year would
not exceed 50. This total includes licensed launches and launches that may occur under
an experimental permit. Therefore, over the 5-year period of the launch site operator
license, the total number of launches would not exceed 250 launches. For the purposes
of analysis, five percent of annual operations were assumed to occur at night (between
10:00 p.m. and 7:00 a.m.), which would equate to approximately 3 nighttime operations
per year and a total maximum of 15 nighttime operations over the 5-year site license
duration.

The activities associated with Concepts X, Y, and Z RLV operations include pre-flight
activities, launch, and post-flight activities, as described below.

Space Coast Air and Spaceport Environmental Assessment 2-7



PROPOSED ACTION AND ALTERNATIVES

2.1.2.1  Pre-Flight Activities

Pre-flight activities applicable to all three RLV concept vehicles would include air traffic
coordination; vehicle assembly; engine checkout; and propellant, pilot, and passenger
loading. The public area distance (PAD: the minimum distance between a public area and
an explosive hazard facility) would be observed upon commencement of oxidizer transfer
into the RLV at the oxidizer loading area. Once the RLV is fueled and certified for
operation by the licensed operator, spaceflight participants (passengers, if the flight has
any) would be loaded and doors would be closed for flight. Once clearance is received
from the tower, access to the runway by other users of the airport would be restricted,
and TCAA would conduct a visual inspection and foreign object debris sweep of the
runway in accordance with AC 150/5370-10G and 150/5370-2F. During this time, the RLV
would taxi or be towed to the runway end for final pre-flight procedures as dictated by
the licensed operator. Throughout the launch operation and until the RLV is staged for
launch at the runway end, the ATCT would control regular airport traffic to ensure it does
not conflict or encroach upon the PAD. Notices to Airmen (NOTAMs) would be issued to
warn airport users of upcoming launch operations.

The airport’s visual inspection and foreign object debris sweep of the runway are
expected to take approximately 10 to 20 minutes. Therefore, airport operations would be
limited to Runway 9-27 and taxiways outside of the PAD for no more than 20 minutes.
Once the RLV is moved to the runway end and the foreign object debris sweep
commences, airport operations would be further limited to taxiways outside the PAD with
closure of airport traffic on both runways for a maximum of an additional 10 to 20
minutes.

Preplanning

Launch operators would be required to notify TCAA before a planned launch. TCAA, in
turn, would coordinate operations with the control tower chief. TCAA would notify the
launch operator of other activities at TIX to resolve potential activity conflicts. TCAA
would also notify the appropriate airspace scheduling agencies, in accordance with the
Letter of Agreement. Coordination may also be required with U.S. Navy Fleet Air Control
and Surveillance Facility Jacksonville.

Flight and ground support crews would rehearse mission activities prior to each launch
within the RLV manufacturing facility/hangar. Runway 18-36 would be temporarily closed
to other aircraft during pre- and post-launch activities. Runway 9-27 would remain open,
but aircraft using Runway 9-27 may experience some delays during RLV takeoffs and
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landings. A discussion of the potential effects of the Proposed Action on airspace and
airports is provided in Chapter 1.

Propellant Loading

Concept X RLV
The solid fuel grain for the hybrid propulsion system would be installed into the spacecraft

at the RLV manufacturing facility/hangar prior to launch (Figure 2-1b). Shortly before
launch, the RLV would be towed out of the manufacturing facility/hangar to the liquid
fuel loading area on the RLV facility apron and receive Jet-A fuel to top off the tanks. The
vehicle would then taxi or be towed along the route shown on Figure 2-1a to the oxidizer
loading area southwest of the Runway 36 threshold, where the N,O tanker truck and any
required portable filtering/pumping equipment would be located. N,O would be added
to the RLV. The RLV would then taxi or be towed to the Runway 36 threshold for final
check-out activities.

Concept Y RLV
Prior to launch, the RLV would be towed from the RLV manufacturing facility/hangar to

the liquid fuel loading area on the RLV facility apron and the fuel tank would be filled with
RP-1. After fueling is complete, the vehicle would be towed along the route shown on
Figure 2-1a to the oxidizer loading area southwest of the Runway 36 threshold, where the
LOX tanker truck and any required portable filtering/pumping equipment would be
located. LOX would be added to the RLV. The RLV would then be towed to the Runway 36
threshold for final check-out activities.

Concept ZRLV
The solid fuel grain for the hybrid propulsion system would be installed into the RLV within

the RLV manufacturing facility/hangar, and the rocket would be attached to the carrier
aircraft within the manufacturing facility/hangar before launch. The carrier aircraft with
the attached rocket would be towed out of the hangar to the liquid fuel loading area on
the RLV facility apron, and the carrier aircraft would be topped off with Jet-A fuel. The
carrier aircraft would then taxi along the route shown on Figure 2-1a to the oxidizer
loading area, southwest of the Runway 36 threshold, where the N,O truck and any
required portable filtering/pumping equipment would be located. N,O would be added
to the rocket. The carrier aircraft would then taxi to the Runway 36 threshold for final
check-out activities.
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Safety Clearance and Launch Cancellations

Prior to loading oxidizer, whether taxiing under its own jet engine power (Concept X),
taxiing under jet engine power of the carrier aircraft (Concept Z), or being towed (Concept
Y), the RLVs would operate under the same safety precautions as any other aircraft
maneuvering around the airfield, and other aircraft at TIX would not be required to
observe any special safety setbacks.

Special setbacks would be observed once the RLV arrives at the oxidizer loading area and
loading of the oxidizer onto the RLV is initiated. This setback is established in the explosive
site plan for the launch site operator license. The oxidizer loading area is located more
than 1,440 feet from Runway 18-36 and more than 1,550 feet from its parallel taxiway,
Taxiway A.

If inclement weather occurs during RLV pre-launch activities, the RLV would be removed
from the runway to the oxidizer loading area, oxidizer would be removed from the RLV,
and the launch would be cancelled.

Passenger Loading
After final systems and safety checks, spaceflight participants would be loaded onto the
RLV at the oxidizer loading area. Passenger boarding procedures include:

e Arrival and departure of RLV stairs or ladder;

e Docking and undocking of RLV stairs or ladder;

e Arrival and departure of passenger carrying vehicle;

e Boarding of spaceflight participants;

e Securing of passenger cabin;

e Final RLV pre-flight checks; and

e Presentation of passenger safety and emergency procedures.

RLV Runway Operating Area
The RLV runway operating area, which is the runway identified for RLV operations, is
Runway 18-36. The boundaries of the RLV runway operating area are within the TIX
property limits. Activities that occur within the RLV runway operating area consist of:

e Final RLV pre-flight checklist;

e Air traffic control communications; and

e RLV takeoff and landing.
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RLV Takeoff

Final flight preparations and systems check would be completed at the oxidizer loading
area. Final flight preparations would be vehicle specific and would be detailed in the
application process associated with the license for each vehicle. After completion of final
flight preparations, support vehicles and personnel would clear the area, and the pilot
would call the tower for clearance to take off on Runway 36. Once cleared, the RLV would
be towed or would taxi to the south end of Runway 18-36 (Figure 2-1a). After the final
flight preparations are completed and clearance is received from air traffic control, the
RLV would take off.

2.1.2.2  Flight Profile

The proposed flight profile for all three concept vehicles includes takeoff, flight, and
landing. Standard flight times would be less than 60 minutes for Concept X vehicles; 25 to
30 minutes for Concept Y vehicles; and approximately 120 minutes for Concept Z vehicles.
Each RLV would take off horizontally from Runway 18-36. Departure from Runway 18-36
would initially be at a northern trajectory, then would shift to the northeast to avoid
populated areas north of TIX, and to proceed toward airspace within the USAF Eastern
Test Range (Warning Areas 497A and 497B) (Figure 2-2). Each concept vehicle would pass
across Merritt Island northeast of TIX headed toward the open ocean and away from any
populated areas.

Concept X
After the pilot receives clearance, the RLV would take off from Runway 18-36 to the north

and then would make an easterly turn to follow the flight corridor depicted on Figure 2-2
to the USAF Eastern Test Range. The vehicle would ascend to approximately 55,000 feet
to the rocket engine ignition point. The rocket engine would be ignited and the jet engine
would be shut down. The vehicle would ascend under rocket power for 90 to 120 seconds
and then the rocket engine would be shut down. The vehicle would continue to coast
upward to its apogee at approximately 350,000 feet. The vehicle would follow a ballistic
descent reentry and begin the final phase of the gliding flight back to TIX. Prior to landing,
excess oxidizer may be released from the RLV, if necessary. Although the return to TIX
would be achieved primarily by unpowered gliding, the RLV has the capability to restart
its jet engines and make corrections to its approach if needed. The RLV would land
horizontally on Runway 18-36.
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Concept Y
After the pilot receives clearance to take off, the rocket engines of the vehicle would be

simultaneously ignited. The RLV would take off to the north from Runway 18-36 and then
make an immediate easterly turn and ascend within the USAF Eastern Test Range
following the flight corridor depicted on Figure 2-2. The vehicle would ascend rapidly to
an altitude of approximately 190,000 feet, at which point the engine would shut off. The
RLV would continue to coast upward to its apogee at approximately 330,000 feet. The
vehicle would follow a ballistic descent reentry and begin the final phase of the gliding
flight back to TIX. Prior to landing, excess oxidizer may be released from the RLV, if
necessary. The RLV would glide to an unpowered horizontal landing on Runway 18-36.

Concept Z
After the pilot receives clearance to take off, the carrier aircraft, with the attached rocket

(the two together comprise the RLV), would take off to the north from Runway 18-36
under jet engine power. The RLV would make an easterly turn following the flight corridor
depicted on Figure 2-2 and proceed to the USAF Eastern Test Range, while climbing to an
altitude of 50,000 feet. At 50,000 feet, the rocket would separate from the carrier aircraft
and the rocket’s engine would be ignited. After approximately 65 seconds, the solid fuel
grain would be consumed, and the engine would shut down. The launch vehicle would
continue to coast upward to its apogee at approximately 330,000 feet. The RLV would
make a controlled descent and re-entry into the earth’s atmosphere begin the final phase
of the gliding flight back to TIX. Prior to landing, excess oxidizer may be released from the
RLV, if necessary. Finally, the vehicle would glide to an unpowered horizontal landing on
Runway 18-36. The carrier aircraft would also return to TIX and make a powered aircraft
landing.

2.1.2.3  Post-Flight Activities
The RLVs would brake to a final stop. The Concept X and Y RLVs would be towed off the
runway. For the Concept Z RLV, the rocket would be towed off the runway, but the carrier
aircraft would taxi off the runway under jet engine power. During most RLV operations,
all oxidizer would be either consumed during the flight, or it would be purged from the
vehicle during the descent prior to landing. Unused fuel would remain on the RLV,
whether due to an abort of the flight or in the case of an off nominal flight. For operations
where all oxidizer is expended or expelled prior to landing, no hazardous post-flight
operations would be required. Additional post-flight activities would include:

e safety checks;

e relocation of the RLV to the spaceport operator complex;

e pilot and passenger disembarking;
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e post-flight checkouts and inspections; and
e airfield inspections.

Under 14 CFR Part 139, airport operators would be required to conduct thorough airfield
inspections before resuming passenger carrying traffic. Once the RLV crosses the landing
threshold, Airport Operations would request clearance onto the runway to conduct a
visual inspection. The inspection would be expected to take no more than 20 minutes.
Once all vehicles have cleared the active runway and the inspection is completed, Airport
Operations would make the determination to resume normal operations but keep the
runway end closed until the RLV can be inspected, secured, and towed back to the
spaceport ramp. Once the RLV is cleared from the runway end, the runway would be re-
opened for normal airport operations. This operation would be expected to take no more
than one hour. The exact time required for this operation would be evaluated during the
RLV operator license application process to incorporate the individual requirements of
the RLV proposed for operation.

2.1.2.4  Launch Failures

For each flight track and vehicle, TCAA would work with the launch operator and the FAA
to ensure public safety according to regulations in 14 CFR Part 431. FAA regulations, as
defined in 14 CFR Parts 431 and 420, set minimum public safety risk thresholds for
granting a license. The launch operator would be responsible for developing an
emergency response plan that addresses launch failures.

TCAA has proposed that all nominal trajectories (i.e., the trajectory that a vehicle would
fly if all vehicle aerodynamic parameters are exactly as expected) will avoid densely
populated areas. In the unlikely event of a launch failure, the debris impacts would be
expected to be contained within the hazard area as defined by the risk analysis included
in the application. The potential impacts from launch failures are discussed under the
environmental impact categories that could be potentially affected by a launch failure,
including biological resources (Section 4.3); hazardous materials, solid waste, and
pollution prevention (Section 4.8); and water resources (Section 4.14).

2.13 Construction Activities Associated with Spaceport Operations at TIX
As shown in Figure 2-1b, the following project phases and components would be
implemented and/or constructed as part of the Proposed Action:
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Phase |, estimated to begin construction in 2020

e Construction of a 400,000 square-foot RLV manufacturing facility/hangar;

e Construction of a 129,000 square-foot oxidizer tanker truck parking area
northeast of the RLV manufacturing facility/hangar and northwest of Taxiway D;

e Construction of a 28,000 square-foot liquid rocket fuel tanker truck parking area
between the RLV manufacturing facility/hangar and the northwest side of Taxiway
D;

e Construction of a 400,000 square-foot apron between the RLV manufacturing
facility/hangar and Taxiway D;

e Construction of a 350,000 square-foot parking lot adjacent to the north side of the
RLV manufacturing facility/hangar;

e Construction of a stormwater treatment facility adjacent to the parking lot sized
to treat stormwater runoff from the proposed new development areas;

e Construction of a 53,000 square-foot loading area adjacent to the southwest side
of the RLV manufacturing facility/hangar;

e Construction of fencing around the RLV facilities to secure the airside areas of TIX;
and,

e Construction of 2,000 linear feet of access drives to connect the proposed new
parking area to Perimeter Road.

Phase Il, components estimated to begin construction in 2020 and continue through 2021

e Construction of a 10,000 square-foot oxidizer loading area located approximately
1,450 feet southwest of the south end of Runway 36;

e Construction of a 1,930-linear-foot taxiway to connect the oxidizer loading area to
the south end of Runway 36; and

e Construction of a 7,270-linear-foot realignment of Perimeter Road.

2.2 ALTERNATIVES TO THE PROPOSED ACTION

NEPA, the CEQ Regulations, and FAA Orders 1050.1F and 5050.4B require an analysis of
alternatives that satisfy the purpose of and need for Federal action. Descriptions of the
alternatives to the Proposed Action, including a No Action Alternative, are provided below. For
reasons discussed below, only the Proposed Action and No Action Alternative are carried forward
for detailed analysis in this EA.

2.2.1 No Action Alternative
A No Action Alternative must be considered in detail under NEPA. Under the No Action
Alternative, the FAA would not issue a launch site operator license to TCAA for the
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operation of a launch site at TIX. The No Action Alternative would not introduce RLV
operations at TIX and would therefore not result in changes to the human environment.
It should be noted that ongoing aviation growth at TIX would continue and that future
operational conditions could differ from existing conditions. Under the No Action
Alternative, previously approved airport development could be constructed.

The No Action Alternative would not meet the purpose of and need for federal action.
However, this alternative is retained to serve as the baseline for analysis as required by
NEPA, CEQ regulations, and FAA Orders 1050.1F and 5050.4B.

2.2.2 Alternatives Considered but Dismissed from Detailed Analysis
The following screening criteria were used to determine whether various action
alternatives would be carried forward for detailed analysis:

e The ability to meet the FAA’s purpose of and need for Federal action (as described
in Section 1.4);

e The ability to meet TCAA’s purpose of and need for the project (as described in
Section 1.4);

e Comparatively low population density along the flight path in order to comply with
14 CFR Part 420;

e Comparatively lower disturbance to habitat; and

e Comparatively lower construction costs.

With these screening criteria in mind, alternative sites were examined by TCAA. This
section describes alternative sites considered by TCAA, which for the reasons described
below, were found to be imprudent. These alternatives were not carried forward for
further analysis in this EA.

2.2.2.1 Alternative 1: Vehicles Launched from Other Sites and Landing at TIX
This alternative includes only the landing of RLVs that are launched from other FAA-
licensed launch sites

Alternative 1 would not meet TCAA’s purpose of and need for the project. Alternative 1
would not allow TCAA to offer TIX as a launch site for horizontally-launched RLVs in order
to boost the local economy. Therefore, this alternative was not assessed further in the
EA.
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2.2.2.2  Alternative 2: Alternative Airport/Spaceport Locations
Two other TCAA-managed airports that could boost the local economy were investigated,
including Arthur Dunn Airpark and Merritt Island Airport.

In order for Arthur Dunn Airpark or Merritt Island Airport to accommodate the runway
length requirements of the proposed RLVs (Table 2.1) and maintain access control of the
spaceport facility, TCAA would need to acquire land and extend the airport’s respective
runway. TCAA would also need to acquire additional land for the spaceport infrastructure.
The land acquisition and runway extensions, in addition to constructing the spaceport
infrastructure, would result in greatest construction costs to TCAA.

In summary, RLV flight paths from either alternative airport location would not meet the
criteria of being located in an area of comparatively low population density, and this
alternative would have the largest construction costs among the alternatives. Therefore,
this alternative was not assessed further in the EA.

2.2.2.3  Alternative 3: Other On-Airport Locations

Alternative 3 includes developing the spaceport infrastructure, as described above for the
Proposed Action, at another location within TIX property. Similar to the Proposed Action,
this alternative would meet both the FAA’s and TCAA’s purpose of and need for action.

As previously described, the proposed spaceport facility encompasses approximately 40
acres. Under a similar configuration, the proposed development could be accommodated
on TIX property closer to Grissom Parkway. This would locate the facility further from the
airfield, which would require the construction of additional infrastructure (i.e., new
connector taxiways and access roads) to link the spaceport facility to the existing airfield
and result in additional wetland and protected species impacts.

Taking into consideration the additional clearing and site preparation that would be
required, the additional potential for endangered species impact, the additional taxiway
construction that would be required, and the additional cost in comparison to the
Proposed Action, it was concluded that Alternative 3 would not be prudent and thus was
not assessed further in the EA.

2.23 Alternatives to the Proposed Action’s Taxiway Connecting the Oxidizer
Loading Area to Runway 36

Early in the planning phase, two additional options for the 1,930-linear-foot taxiway
connecting the oxidizer loading area to the south end of Runway 36 were considered in
addition to the Proposed Action’s proposed taxiway alignment. This taxiway would be for
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RLV use only and low-profile barriers, sighage, and other appropriate measures that
would be implemented to ensure that unauthorized aircraft do not enter the area. Safety,
potential environmental impacts, and cost/feasibility factored into the selection of the
proposed taxiway alignment. The proposed taxiway alignment and two options are shown
in Figure 2-3.

The proposed taxiway alignment minimizes impacts on wetlands and surface waters. It is
also the shortest alignment at 1,930 feet long and minimizes the amount of impervious
surface and is the most cost-effective alignment to construct.

2.2.3.1 Taxiway Option 1

Taxiway Option 1 would be approximately 1,975 feet long and would have similar wetland
and surface water impacts as the proposed taxiway alignment. However, the greater
length of Option 1 would create more impervious surface and therefore be more
expensive to construct and would require more stormwater treatment than the proposed
taxiway alignment. Because this is a slight modification of the preferred taxiway
alignment with similar turns, the added length, increased impervious surface, and
additional costs associated with construction and stormwater treatment regulatory
requirements make it a less-practicable option. Therefore, this alternative was not
assessed further in the EA.

2.2.3.2 Taxiway Option 2

Taxiway Option 2 would be approximately 2,020 feet long and have the greatest amount
of impervious surface of all three alternative taxiway alignments. The additional
pavement would also make this the most costly option to construct. This alignment also
has the greatest potential for impacts to surface waters subject to the jurisdiction and
permitting authority of state and federal resource agencies. Although not shown in Figure
2-3, a Taxiway Safety Area would surround the taxiway and would include a graded area
that is prepared or suitable for reducing the risk of damage to an aircraft deviating from
the taxiway. The Taxiway Safety Area would impact much of the surface water area shown
parallel to the taxiway under Option 2. The taxiway would also cross through the Precision
Obstacle Free Zone, Runway Protection Zone, and Runway Object Free Area beyond the
southern end of Runway 18-36 (Runway 36 end). Therefore, Option 2 was considered a
less-practicable option due to the added length and impervious surface, costs, surface
water impacts, and potential conflicts with airport operations. Therefore, this alternative
was not assessed further in the EA.
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Figure 2-3 Taxiway Alignments Considered for Proposed Project
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3.1

AFFECTED ENVIRONMENT

CHaAPTER 3

ArrecTep ENVIRONMENT

INTRODUCTION

This chapter discusses the existing human environment to establish the baseline condition for

which the potential impacts of the Proposed Action and No Action Alternative are determined.

During the scoping process for this EA, state and federal resource agencies, as well as federally

recognized Native American tribes and sovereign nations, were sent letters requesting

information about environmental resources within the TIX property limits (see Appendix B).

Information provided by these entities was used to supplement review of other available

environmental data, previous studies at TIX, and field surveys conducted for this EA. The

environmental impact categories evaluated in this EA include the following:

Air Quality

Biological Resources (including fish, wildlife, and plants)

Climate

Coastal Resources

Department of Transportation Act, Section 4(f)

Farmlands

Hazardous Materials, Solid Waste, and Pollution Prevention

Historical, Architectural, Archeological, and Cultural Resources

Land Use

Natural Resources and Energy Supply

Noise and Noise-Compatible Land Use

Socioeconomics, Environmental Justice, and Children’s Environmental Health and Safety
Risks

Visual Effects (including light emissions)

Water Resources (including wetlands, floodplains, surface waters, groundwater, and
wild and scenic rivers)

The region of influence (ROI) for each of the environmental impact categories is the spatial extent

over which that environmental impact category may be affected by the Proposed Action. The ROI
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is defined for each environmental impact category analyzed in the EA, and figures depicting the
ROls are provided, as applicable.

Two general ROIs are defined for purposes of analysis: construction ROl and operational ROI (see
Figure 3-1). The construction ROl is defined as the area where construction would occur and is
smaller than the TIX property boundary (see Figure 3-2). The operational ROl includes the flight
paths of the proposed RLVs and the modeled sonic boom footprints resulting from RLV launches
(see Figure 3-3). Each of the RLVs would depart from the north end of Runway 18-36 and then
transition to a northeastern flight path over John F. Kennedy Space Center/Merritt Island
National Wildlife Refuge. For purposes of this analysis it is assumed that during the portion of
each RLV’s flight that is over land, the RLV would be travelling at a subsonic speed. The RLVs
would not reach Mach 1 (the speed of sound) until east of the Atlantic coastline, and due to the
upward pointing trajectory of each spacecraft, the ascent sonic boom would not likely be
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